Combined mTOR/MEK inhibition prevents proliferation and induces apoptosis in NF2-mutant tumors.
Merlin is encoded by Neurofibromatosis type 2 gene (NF-2), a tumor suppressor gene, which causes some multiple tumors forming disease of the nervous system in case of function loss. Bioinformatics analysis suggested that patients with NF-2 mutation had a worse prognosis, while it was associated with PI3K/mTOR activation, implying abnormal apoptosis in NF-2 mutation related tumors. Hence, we supposed that the inhibitors of PI3K/mTOR pathway might play a role in suppressing the tumor proliferation. Two representative NF-2 mutation tumor model of NCI-H2452 and HEI193 cell lines were adopted, while two PI3K/mTOR pathway inhibitors Trametinib and Vistusertib were chosen to study the proliferation and apoptosis of the tumor cells. CCK8 cell counting experiment showed that both Trametinib and Vistusertib could inhibit the proliferation of NCI-H2452 cell in vitro, while the combination of Trametinib and Vistusertib was more significant. Flow cytometry results showed that both Trametinib and Vistusertib could enhance apoptosis of NCI-H2452 cell in vitro, while the combination of Trametinib and Vistusertib was more significant. Similar results were also achieved for HEI193 cell lines. In vivo tumorigenicity experiments demonstrated that the tumor volume and weight were significantly decreased by both Trametinib and Vistusertib, while their combination had the most significant effect. Western blot results demonstrated that both Trametinib and Vistusertib could inhibit PI3K/mTOR /MEK pathway and enhance the expression of merlin. We found that PI3K/mTOR inhibitor could decrease the proliferation of NF-2 mutation tumor cell lines by enhancing apoptosis, while the combination of two drugs might have a better effect.